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ARSTRACT

Two graduate #tudenis in chemlsiry were trained in indexing of tech-
nical documents through an ~stablished training program. Certain modifica-
tions were made which tended to improve the training as¢ evidenced by im-
provesd performance, A study of inira- and inierindexer consistency was
made by subjecting a group of technical documents to independent indexing
by various indlviduale and by two of the same individuals one year later,

The concept of easential index terms was introduced, Statistical analysis
showed that intra- and interindexer correlation for experienced indexers of
essenticl terms 18 significant with a probability (p} > 0.999%.

An evaluation of the indexer trainees showed that essential terms was
a hatter performance criterion than total terms and that high interindexer con-
sistency was achieved, Search requests declined from the preceding year,
especially from the AFML, Poe#sible reasons for the decline are presented,
A Selective Dissemination of Information (SDI) Program with Chemical
Abstracts was initiated, The development of a vocabulary and thesaurus for
information science related documents has started. A free indexing technique
is being used,
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SECTION 1

INTRODUCTION

The Information Systems Section of the University of Dayton Research
Institute, under contract to the Air Force Materials Laboratory (AFML), has
established and presently maintains a document retrieval system in support
of the Aerospace Materials Information Center (AMIC). The AFML, through
its Materials Information Branch, has established a network of seven specia-
lized information and data centers throughout the country which constitute the
Air Force Materials Information Centers (AFMIC). The purpose of AFMIC
is to acquire, process, store, retrieve, and disseminate materials data and
information to members of the scientific and technical community engaged in
research and development for the Department of Defense (DOD). The Air
Force encourages the use of these centers which provide their services to
Government agencies, Government contractors, suppliers and others who
are in a position to contribute to the defense effort.

The document retrieval system operated by the University of Dayton
contains approximately 31, 000 documents related to materizls research and
development with new accessions being added continually, The establishment,
modification, and operation of the document retrieval system are described
in References 6, 7, 8, and 10. A recapitulation of these reports is presented
in Appendix L

This report covers the work accomplished from December 19€6 to
December 1967. The indexer training program developed and described in
Reference 10 was used in indexing training of two graduate students in chemis-
try and a high school teacher in physics. Although the same basic program
was followed, certain modifications were included which improved the effec-
tiveness of the training, A study of the criteria for evaluating new indexers
was made and some interesting results of intra- and interindexer consistency
were obtained by statistical analysis. A pilot Selective Diseemination of In-
formation (SDI) program was inaugurated with Chemical Abstracts Service
(CAS), The CAS services subscribed to were the SDI experiment, POST-P,
and POST-J (See Section IV), Various chanrges in the operations of the docu-
ment retrieval system were made, and documents related to information
science are being indexed for eventual inclusion in the system. The termi-
nology of information science presents special problems for indexing and
thesaurus development which will be considered before a viable retrieval sys-
tem for these docurnents can be established. An exciting new concept called
computer assisted indexing has been evolved for processing of documents,
This study has just commenced. The acquisition of ar IBM 360 computer at
the University of Dayton in conjunction with McCall Corporation, and the
scheduled acquisition of remote terminal access by the Information Systems
Section will provide the hardware necessary for this study.




SECTION U

USE OF GRADUATE STUDENTS AS INDEXERS

Laat year, encouraging results were obtatund with a chemiatry student,
who had fust graduated, and another student, who had fuat completed her junior
year in chemisiry, as {ndexers, This experience showed the feasibility of us-
ing technically trained students for indexing materials documents and suggest~
ed the employment of additional student perscnuel. During the summer uf
1967, iwo graduate students in chomistry wore oblained on graduaic atsistant-
ships in cnnperation with the Department of Chemistry. Inthe graduate as-
sistaniship program, the siudenis wourk full lime during the swminer and hali=
timie during the #chool year while attending classes, R is atwo-year program,
thus providing the services of the satudents for an extended period of time after
they have heen trained,

The two students started to work early in July 1967 and their training
followed very closely that described in detail in Reference 10. About the
sames ..., ahigh school physics teacher was employed for full time summer
employment and part-time work during the e liovl year, The Uiick pe-8GLE
had the opportunity to proceed through the training program at the same time,

There were certain aspects of the original training program which
were modified as indicatad by the progress of the indexer trainees, The ex-
tracting function was de-emphasized to some extent, and direct indexing
from the document war started earlier. The extracting of documents, that
is, the writing out of concepts in word, phrase, or sentence form, tended to
regiment one's thinking to consideration of the document as a whole., Further,
extracting tended to require excessive time, and the procedure was not at all
cornmensurate with the benefit derived. Document analysis, however, was
effective in learning the indexing function, As will be shown {n the next sec-
tion, the average indexing time required for the series of documents used in
experimental testing was remarkably less for this year's trainees. The total
frrmal training pericd was reducad by 25%, from four weeks in 1966 to three
weeks in 1967, Comparisons of the students from both years are prosented
in Section UL

k can be stated that the results of the {indexer training program from
1966 were very good, and the results from 1967 were even petter. There
are several factorz which may account for this, The good results from both
years attributer to considerable Interaction between the trainees and the
supexvisors, The trainees received rapid feedback at first by {ndepend
indaxing of the same documents by the supervisors and trainees and later by
review indexing of the trainees! index cards, The succenss of the program s
also due to wome extent to the exposure of the students to the entire operation
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of the document retrieval system. In this way, they see the importance of
the original indexing to the other functions, especially in the retrieval of
documents. Also the students are periodically apprised of other Information
Systems Section projects and are exposed to other information systems.

The indexers are performing professional work of basic importance
to the continued operations of the document retrieval system, and they are
treated as professionals. The indexers are encouraged to contribute ideas
for improving operation, and numerous worthwhile suggestions have been
recelved.

The rate of advancement of the indexer trainees was more rapid this
year than last year. One reason for this was that the administration of the
training program was better, since experience had been gained from applying
the program the preceding year. The de-emphasizing of the extracting pro-
cedure was also helpful. Concomitant with these factors the indexers were
more experienced and mature, and hence their ability to grasp the material
more quickly was enhanced. Since the graduate assistants are committed to
pursuing their graduate course of study at the University of Dayton for two
years, they may be more highly motivated than the students who were em-
ployed only for the summer,

In conclusion, it may be stated that the indexer training program de-
veloped at the University of Dayton is highly effective in producing competent
indexers. Both undergraduate and graduate students have been trained, with
somewhat better results being obtained with graduate students, It cannot be
stated categorically, however, that graduate students necessarily become
better indexers, since other factors were operating which may as well ac-
count for this result,
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SECTION 111

ASTUDY OF INTRA- AND INTERINDEXER TONSISTENCY AND INPEXING
FVALITATION

As reporsted in Reference 10, an evaluation procedure has been de -
velaprd ty evalnate the progresn of indexer tralnees, 1n casence, the tech-
nique compared the indexing terminology used by the students with the total
terms used by the supervisur in indexing and also witn the esesential terme
used by the supervigsor In {indexing. The time required for Indexiuny was almo
cotupared. It was sugyested that a falrer, miure uobjective evaluation would
be made by using the essential terms as & basis for comparison rather than
Ly using the total terma used by the supervisnur, Implicit {n using the super-
visor's indexing as a reference standard is an assun:ed reliability or con-
sistency of the mupervisor himself regarding his indexing.

Tlhevre uf essential terms suggests that these terms have certain
characteristice which distinguish them along a continuous subjective parammn-
eter of "ewsentjality' @ that Index terms can be judged as being essential or
nonessential, One could state that if an index term is listed, it must be
esvential nr it would not be listed. lHowever, the philosophy of indexing em-
pluved in the Influrmation Systems Section {s that while there are essential
terme which must be llsted, there aic other terms which may well be helpful
in indexing and retrieval but which du not have the character of being eswen-
tial. The judgment of easential terms is tempered by experience with search
requests, The frequency with which terms are used in formulating search
stcategies has some influence on the judgment of what constitutes essential
terms. Since the AMIC document retrieval system is onriented toward ma-
terials {information, materials terms are usually essential terms, and this
is reflected in the user requesta, For a system fulfilling a different niission,
e. g., 4 system containing human factors information, materials terms prob-
ably would not be considered eanential terms.

Assuming "ideal' indexing ia not always possible, it is considered
better to "overindex' a document, risking a false retrieval, thaa to "under-
index' the docurnent, risking nonretrieval of a pertinent itern. If thedocu-
ment {8 retrieved and presented, the requestor at least has the option of ac-
cepting or rejecting it; {f it i® not retri{eved, this selection option cannot be
exercised. Cenerally, terrms from the title, terms from the abstract, and
materials terms are considered ewsential, but there are many exceptions to
this generalization depending or the dncument, the subject matter, etc,
EFamential terms should be less subject to variation than the helpful, but not
essential, terms,

-

e N

Wmmwmsvmwwm*wwwm‘ [P T] TP TS JE A TR ORI Y Wy g~

& an




Studies of intra- and interindexer consistency were undertaken to
determine the validity of using an experienced indexer's indexing as a refer-
ence standard and toc assess the quality of indexing among various indexers.
One might consider the following question: if a document were given to an
indexer for indexing, what degree of correlation of terms would result if the
same document were indexed by the same indexer at a different time? An-
other question would be as follows: Wkat correlation of terms would result
from two independent indexers indexing the same document? If it can be
shown that statistically significant correlation exists, evidence would be pro-
vided for asseasing intra- and interindexer reliability or consistency. It
was to the answering of these questions that the following studies were
directed.

In 1966, 35 documents were selected which dealt primarily with
chemistry. These documents were independently indexed by both trainees
and the supervisor, an experienced indexer, about one week after the trainees
had complsted their training program. Several months later the experiment
was repeated with another series of documents. Comparisons were made of
essential terms, total terms, and time required for indexing. The stud~:nt
trainees were instructed to index the document as well as they could; thay
were unaware d the essential terms until the completion of the first experi-
ment. The students' indexing was simply compared with the supervisor's
judgment of essential and total terms as a reference standard. The results
were reported in tabular form in Reference 10.

in 1967, the first set of 35 documents was recalled from the AFML
Library and indexing was performmed by the two new trainees and by two
experienced indexers, cne of whom was the supervisor in 1966. Both ex-
perienced indexers were instructed to designate the essential terms for each
indexed docurnent. Althcugh the same documents were re-indsxed, there
was little noticeable learning effect, since an entire year had elapsed with
many documents being indexed during the year by both experienced indexers.
One indexer, however, indicated that the prior indexing had made the docu-~
ments somewnat familiar to him which probably caused a reduction in index-
ing time over what would have been expected through additional indexing
experience,

By comparing the indexing performed by the same indexer of the same
document, a statistical correlation coefficient can be obtained for essential
terms which serves as a measure of intraindexer reliability or consistency.
Likewise the common essential terms can be obtained between two experi-
enc ed indexers as a measure of interindexer consietency.

The statistical correlation techniques used are the phi coefficient (@)
and chi square (Xz). The phi coefficient 18 particularly suitable for deter-
mining the degree of association hetween two dichotomous variables, that is,



variables which can be divided into two portions, The value of the @ coeffici-
ant 1s an indication of the degree to which the two dichotomous varishles are
assoclated. The @ coefficient can also be applied to continuoue variables
which are arbitrarily dichotomized.” For example, une may wish to deter-
mine the correlation, if any, which exists hatwasn family income and owaner-
ship of common stacke. The ownership of commen stocks iz already dicho-
tomous dince a family either owns stock or does not own stock. The family
tncome can be dichotumived by arbitrarily seiting a level of $10, 000 and
considering family income greater than $16G, 000 and lews than $10, 000, There
are four poss‘ble situations which could oceur: 1) familire with income great-
er than $10, 000 who own stock; 2) families with income less than $10, 000 who
own stock; 3) farnilies with income greater than $10, 000 who do not own stock;
4) famiiies with income less than $10, 000 who do not own stock, X one were
to survey 100 farnilies regarding income and stock ownership, the families
could be categorized into the four categories. A 2 x 2 table could be cun-
structed as follows:

INCOME
B « $10, 000 > $10, 000
(A) (B)
STOCK Dwn Stock 15 49 5%
OWNERSHIP 5o ot ) D) ——
lOwn Stock 35 10 45

50 50 100

This table shows that of the 50 families of income greater than $10, 000, 40
own stock, 10 du not own stock. Of the famlilies of fucome less than $10, 000,
15 own stock, 35 do not own stock. The table indicates that there may be a
correalation hetween family income and stock ownership. The @ coefficient is
a quantitative expression of the degree of correlation. l.abeling the cells of
the paradigm A, B, C and D, the @ coefficien! is calculated as f{ollows:

3

H

BC - AD
Y (A+B) (CD) (A+C) (B+D)

{Reference 4}

@ = (40) (35) - {15) (i0) = 1250 = 2.503
¥ (55) (45) (50) (50) (50) (49.7)

The mawimum @ coefficient would be 1.0, This ¢ coefficient would be ob-
talned if all families bave iacomne greuter than <10, 000 owned stock and none
of the families with income less than $10, 000 owned etock, The paradigm
wouid apperx ag follows:
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INCOME

< $19, 000 >$10, 000
(A) (B)
STGCK Own stock 0 50 50
OWNERSHIP Do not own (C) (D)
stock 50 0 50
50 50 100
a = BC -~ AD = 2500 = 1,0
4/(A+B) (C+D) (A+C) (B+D) 2500

Chi square is a test of statistical significance. A significance test is
a mathematical procedure applied to empirical data for deciding, on grounds
of probability, whether or not a suitably formulated hypothesis is tenable.
An observational result is said to be significant, and the hypothesis in ques-
tion is rejected, when the obtained result belongs to an objectively specified
unfavorable class having a fixed, small prqllability of occurrence in random
samples from the hypothesized population. In the case of testing the stock
ownership - family income correlation, the following hypothesis is made:
stock ownership is not dependent on family income. The alternate hypothesis
is: stock ownership is dependent on family income. The obtained result must
belong to the objectively specified unfavorable class having a fixed small pro-
bability of occurrence (level of significance) in random samples from the
hypothesized population. If such a result is obtained, the hypothesis is re-
jected and the alternative hypothesis is accepted, i, e. stock ownership is
dependent on family income, Usually the probability at which the results are
significant is indicated with the results,

Chi square can be used to determine '"goodness of fit'' of data. In the
example given above, a @ coefficient of 0.503 was obtained. The maximum
possible & coefficient was 1,0. One might ask whether the observed results
represent a statistically significant '"goodness of fit" to the @ coefficient of
1.0. Chi square (Xz) is related to the @ coefficient by the equation x% = NGZ
where N {s the total number of individual items, in this case the number of
families,

Calculating Xz: Xz = NGZ (Reference 4)
x% = 100 (.503)%
xz = 25,3



Referring this vaine 1o a sratisticai tabie of %2 it can be determined that this
result is significant at a probability (p} > 0,999, Therefore there is statisti-
cal evidence to support the hypothesis thiat stock ownership is correlated with
family incecme, Referring to Figure 1, it can be seen that the X® value of
2%, 3 for N=100 falls on the curve above the line indicating p=0. 999,

The @& coefficient and chi square can be employed to determine the
correlation between essential index terms, Chi sguare has been used previ-
ously to determine the degree of teym associstion i. e, the extent to which
terms appear together in indexing, ° Once judygments have beén made of
essential terms contained in a list of terms, the rermaining terms are neces-
earily nonessential terms., ‘'l'heretore, the index terms constitute a dicho-
tomous variable. lowever, prior to the decision of whether a given term is
essential or not, the decision itself is a subjective matter dependent on the
experienced indexer who must apply his judgment, taking into account the
essentiality of the term in the context of the report and in relation to the par-
ticular retrieval system, In the example of income and stock ownership,
the ownership of stock is not at all subjective nor is the amount of income,.

The essential and nonessential terms are zompared by groups and
the degree of correlation is determined between groups, For {ntraindexer
consistency, the first group of terms is taken {rom one year's indexing and
compared witr the second group of terms froin the other year's indexing, all
taken from the same set of documents, The results are given in Table I and
in Figure 1. The calculations arc presented in Appendix IL The results
show statistically significant correlation for essential terms regarding intra-
indexer and interindexer conslstency.

Referring to Figure 1, it can be seen that the values for XZ lie well
above the p=.999 level of significance. The value of X2 which represents
statistical significance at p=0,999 is 10, 83.% The curves representing G
as a function of the & coefficient show that the wumber of terms included in
the study has a considerable ef{fect on the relationship, The degree of corre-
lation (@ coefficient) for a large number of terms can be relatively small and
still be statistically significant. On the other hand, with a small number of
terms, a fairly high degree of correlation is required for statistical signifi-
cance, The curves also demonstrate that as the degree of correlation in-

creases, i,e., as the @ coefiicient increases, the corresponding X2 increases

at a much faster rate. Thus a small incremental {mprovement in the degree
of correlation gives a large incremental increase in the level of significance,
These results tend to confirm that an experienced indexer's indexing with
judgments of essential terms cur. serve as a reference standard for the evalu-
ation of indexer trainees, The comp..isons made in the remainder of this
section will be based on the indexiug of FIS in 1966 as & reference.
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CHI SOUARE

240.00

o
O
o
27
fom ]
o
~ ey
Lfg.- (S ]
0 = INTRAINDEXER CONSISTENCY N=598
(FLS 1566-1967)
g M = INTERINDEXER CONSISTENCY N-690
= (FLS-LCH 1967}
T & = STOCK ORNERSHIP - INCOME CORRELATION N=100

402.00

320,00

160.00

80.00

+ + —
1.00 1.20 t.40

.00

PHI COEFFICIENT

DEGREE OF CORRELATION

FICURE 1. CHI SQUARE AS A FUNCTION OF PHI COEFFICIENT
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An {nteresting obmervation was made regarding intraindexer coneist-
ency., With consideration of terms judged essential in 1966 and terms judgad
ssseontial in 1967, 73% of the terms judged cssential in 1967 matched the essen~
tial terme of 1966. However, considering the entire st of texrms from 1767
without regard to their judged essentiality, 86% of the essential terms of 1964
were iccluded in the indexing of 1967, X the procedure is inverted, i =, 1967
is taken at the reference standard, the rorr-osponding figures are 68% and 92%,
The resuits indicate that there is a "core' of casertial terid {ewneniial terms
of 1966 plus essential terms of 1967, minus duplicated terms), which was used
in {ndexing both years, although there is some discrepancy regarding the judg-
meni of essentiality of terms within the core between the two years. The aitu-
ation is iliustrated {n Table II, It should be noted that intraindexer consistency
would be expected intuitively fo be greater than interindexer consistency.

Figure 2 and Table Ul show the comparisons of all indexers involved
in the study from both years for the period immediately following the training
period, The improvement over the summer period made by the indexers of
1966 {s indicated by dotted line extensions in Figure 2. The improvement
was determined by performing an experiment with another set of 35 documents
at the end of the summer, Appendix ill presents the indexing of all indexers
involved for a typical document,

Certain trends are evident in the data obtained., In the first place, the
experienced indexer of both years used more terms for indexing in 1967 than
in 1966. Slightly mare terms {about 7% more) were indicated as beiag essen-
tial, although the pexrcentage of terms considered essential based on the total
index terms decreased from 48% to 43%. This finding further verifies the
stability or reliability of essential terms and indicates that more nonessen-
tial or "helpful but not absoclutely essential' terms were used in indexing in
1967. The time required for indexing was reduced considerably even though
more index terms were used. I was indicated earlier that the indexer felt
some familiarity with the materlal even though a year had passed between in-
dexing and reindexing.

In comparing the performance of the two experienced indexers in 1967,
it can be seen that one of thern {LCH) used more index terms and ccneidered
more terma essential than the other (FL3), The sampling and comparison of
individual index cards show that the terms judged essential by LLCH are nearly
identical to the "core' of essential terms derived from independent judgments
of essential terms by FLS. This fact enhances even further the validity of
essential terms am a reference gtandard. The time for indexing the docu-
ments was nearly identical for the two experienced indexers in 1967,

The graduate students were decidedly better in their performance

than the students in 1966, Their indexing time was remarkably less and
their index terms were somewhat more in agreement with the experiencued
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indexer regarding both essential terms and total terms. These results can
be explained largely on the availability of a better thesaurus, the more ex-
tensive background of the indexer trainees, and the modification of the train-
ing program. Other possible factors may also help to account for the im-
proved performance as indicated in Section IL

I is of interest to consider why indexers, and especially, the experi-
enced indexers, tended to use more total terms and essential terms in index-
ing in 1967 thar in 1966, As stated earlier, the retrieval of a document
abstract gives the requestor the opportunity for acceptance or rejection.
Nonretrieval of an itemn does not afford the requestor the opportunity of see-
ing it to make such a decision, More index terms increase the probability
of retrieval. Another requestor trend is the desire for specific information
which necessitates indexing of specific concepts. Both of these requestor
parameters have caused the philosophy of indexing to tend somewhat towards
the use of more indexing terms and perhaps a sornewhat broader interpreta-
tion of what essential terms are.

Even though it sounds paradoxical, less time is required in indexing
with more terms., This phenomenon is clearly indicated in the results. Prob-
ably the explanation is that decision making regarding terms is reduced. One
need not be quite as selective in the index terms used. If there is some doubt
regarding the use of a particular term, the term is assumed to be of suffici-
ent merit to be listed, With more selective indexing, the decision of whether
to list it may be fairly time consuming, and these decision making time in-
crements are additive,

Another reason for the improved performance is that the thesaurus
was revised between the summer of 1966 and the summer of 1967, The re-
vised thesaurus contains a much larger number of reference terms which
indicate how to express concepts in active vocabulary terms, The improved
thesaurus undoubtedly was beneficial to the indexer trainees.

15



SECTION IV

DOCUMENT RETRIEVAL SYSTEM OPERATION AND AMIC RELATED
ACTIVITIES

‘ Input. One of the primary objectives of the Information Systems
Section concerning the AFML contract is the indexing of newly acquired docu-
ments for inclusion into the document retrieval system and the retrospective
searching of the file in response to search requests. Two changes made in
the input operation have improved efficiency., Formerly, keypunch cards,
which are used for updating the computer search tape, were processed by
the keypunch section of the Research Institute. During the summer the avail-
ability of keypunch equipment suggested the use of our own clerical personrel
for keypunching, Keypunching by Information Systems Section personnel has
proved effective. Familiarity of the clerical personnel with the technical
vocabulary and interest in their work has kept keypunch errors to a minimum.
Further, tighter control on the status of keypunching is maintained. Another
change which has proved beneficial is the inclusion of the Defense Documenta-
tion Center (DDC) AD number or the NASA N number with each abstrant.

This information is cross-referenced at the AFML Library, but it is more
convenient to have the AD or N number available immediately on retrieval of
the document abatract. The document can then be ordered if desired from
DDC or the NASA informaticn facility.

Microfilm (16 mm) reels are being prepared of all abstract and in-
dex cards, As indicated in Reference 10, the use of microfilm provides a
permanent accessible record and facilitates the screening of searches., As
microfilming has proceeded, another advantage has become evident. The
preparation of microfllm requires accurate and complete records of index
cards and abstracts. Microfilming has revealed a number of cases of in-
completeness which have been brought up-to-date. Microfilming thus serves
as an input control function as well as providing a permanent record.

During the period covered by this report, 1 December 1966 through
30 November 1967, approximately 4250 documents wore indexed and process-
ed into the system. The documents were indexed with an average of 24 terms
per document (exclusive of automatic generic postings) with an average index
time of about 25 minutes. Distribution by subjact ~ategory is shown in
Appendix V. There are now approximately 31, 000 documents in the AMIC
document retrieval system,

Searching. A total ci 286 technical requests were processed by the
Information Systems Secticon last year. An average of 9,0 abstracts was
printed per search from the microfilm records for inclusion as part of the
search results, User feedback is very favorable toward the receipt of ab-
stracts. A complete listing of searches processed by title, number,

16
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requestor and organization is presented in Appendix IV. It includes an in-
dex of requestors and corresponding search numbers, and the number of
searches requested by various organizations.

The number of technical requests received declined about 26, 5% from
last year. Figure 3 presents the total number of requests processed by the
AMIC document retrieval system since 1963, The number of search requests
performed for the AFML and for all othe r organizations i{s indicated in addi-
tion to the search totals, It can be seen readily from Figure 3 that the num-
ber of search requests from the AFML has been on the decline for the past
two years. Whereas the number of search requests from other organizations
has increased with only a slight decline this year. The drop-off in the num-
ber of AFML requests is a matter of somie concern, since AFML personnel
should be prime users of the AMIC system.

Several reasons can be advanced for the reduced usage of the AMIC
system by the AFML, Every new project started in the AFML is required
to go through AMIC before a request for proposal (RFP) is submitted for
bids. The project engineer thus gets a background of the state-of-the-art
of the topic he is pursuing. Such a search request may reveal that certain
information is already available and that the RFP should be modified to pre-
vent exact duplication of work already performed. On the other hand, the
search may indicate by lack of retrievals, that research in the proposed area
has not been done previously, thus underscering the need for proceeding with
the project. The nuiber of new projects initiated in 1965 and 1966 was for-
tuitously quite highj in fact, such a level of new projects could not be expect-
ed to be maintained each year. Coupled with this factor is the reduced fund-
ing available for Air Force research due to the Vietnam conflict.

Another possible reason for the reduced number of requests for retro-
spective searches is that a more effective SDI prograin is operating., In
addition to the Materiala Information Bulletin which provides a Keyword in
Context (KWIC) title list of new AFML reports, an SDI program has been
initiated with Chemical Abstracts Service (CAS), and the AFML {8 currently
participating in the NASA SDI program. The decrease of AFML search re-
quests i8 an area that shculd be investigated.

A listing of search requests by subject category i8 presented in con-
junction with a listing of documents input into the system by subject category.
This parallel listing indicates that document acquisition is reasonably reflec-
tive of the desirzes of the users as indicated by search requests,

Miracode syatern, The AFML maintains a Miracode system at the
Materials Information Branch., This system operates with optically coded
16 mm cartridge microfilm. Boolean logic operators can be applied in
searching. Several auxiliary systems are maintained on the Miracode

18
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system, The University provides assistance by keypunching itemna for
evertual coding and Inclueion in the appropriate system. The Commerce
Businese Dally (CBD) and {ndependent research reports are two systems
the laboratory maintalre, Additionally, the computerized AMIC document
retrieval sy~tem 18 dup.icated on Miracode a5 that searche arriving at the
Maierials Information Branck requiring immediate response can be search-
ed on wsite. The mearch capabilitv, however, ig nct as sophisticated as is
available with computer aearching,

I is expected that handbooks, which are not now included as part of
the AMIC systern, will be assigned special access numberr, indexed, and
included as a npecial Miracode file. Symposia wili be kept at the AFML
Litrary and retrieval provided by a KWIC index of the individual papers con-
tained in the sympouia proceedings.

Thesaurus, Several changes were made in the iast upaating of the
ithesaurus, To nigzke the thesaurus more consistent with the practice of
most thesauri, the PO, GT, RT, SA designations were converted to Broader
Term, (BT), Narrower Term (NT}, Related Term (RT), and also see {AS),
respectively, The new designations have the additional advantage that mort-
ing of these items alphabetically places them in the desired order.

A very useful entry introduced into the thesauruv is the ''collection"
term which serves to group similar itenas under a cornmon heading, These
are terms which are not hievarchically related, since the BT and NT desig-
nations effectively ''collect' the bierarchically related items. An example
of such a coilection term is ADDITIVES, Thie term shows that 'additives”
i{s not an active vocabulary term but the active terms which could be consid~
ered additives are displayed in one group. The entry appears in the thesaur-
us as followr:

ADDITIVES - AS INHIBITORS INCLUDES -

CERAMIC STABILIZERS 083755G
CHEMICAL STABILIZERS 0878000
FUEL ADDITIVES 1554000
LUBRICANT ADDITIVES 2169500
PIGMENTS 3171500Q
PLASTICIZERS 3193000
POLYMER FILLERS 3248100
PRESERVATIVES 3314500
19




One problem which has tended to limit vocabulary and thesaurus
changes, particularly additions, is the retrospective updating of previous
documents, &t ir essential fur any vucabulary to be amenable to modifica-
tion to accommodate changes in technology and user requirements., The
AMIC vocabulary has already undsrgone considerabie modification as re-
ported earlier, 6,7 However, aas the vocabulary has become more stable
and the store of documents has increased, there has been increasing reluc-
tance to introduce changes. The retrospective updating of previous docu-
ment indexing is at best difficult and at woret impossible, The dilemma
can be illustrated by the following question: if a new active vocabulary term
is introduced into the saystem, how can all previous documents which should
have been indexed with the term be recalled and the new texrm added to the
indexing? With some terms there i® no satisfactory answer. On the ather
hand, the decision to make a necessary change (i.e., as shown Ly user re-
quirements and/or technological evolution) should not be withheld simply be-
cause the new term cannot be unilaterally applied to all previous docume=nta,

To cope with the problem, it was decided to make necensary changes
{additions) and update previous docurments whenever possible. T this i{s not
possible, the date at which the term becomes effective is indicated in the
thesaurus, This effective date informs the s2earch strategist that to retrieve
documents previous to the activation of a term, allowance must be made in
the search strategy for this contingency., For exampie, MICROMECHANICS
became effective ! July 1967, To retrieve previous documen:s dealing with
the concept, the search strategist must think of alternative te rminology
which might have been used to express it. Terms such as INTERACTICNS
and REINFORCEMENT (matrix~reinforcement {uteractions to express micro-
mechanics}, MICROSTRUCTURE, PLASTIC DEFORMATION, and RATE
EFFECT might be conaidered in the search strategy.

American Society for Metals Search Service. The University of
Dayton had been participating in the Research Associate Program (RAP} of
the American Soclety for Metals (ASM). The objective of the program was
to submit searches to ASM for running on their computerized information
retrieval system o metallurgical journal literature. The preponderant
interest of AFML requestors in metallurgy and metallurgy related topico
motivated the University'n participation in this program to be able to serve
those needs more effectively, Despite a number of ASM RAP participanta,
the service proved too expensive, and satisfactory arrangements for con-

tinued financial support were not forthcoming, The service has been forced
to be discontinued,

Chemical Abstracis Service SDJ Program. To provide improved in-
formation service to technical and professional personnel in the Air Force
Materials Laboratory, a joiat effort involving the Materials Information
Branch (MAAM), the Polymer Branch (MANP), and the Information Systems
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Section nf the Unlversity of Dayton 18 under way in which the University ls
participating in CAS SDI programs for the benefit of eelected AFML person-
nel. Three types of docurnent abstracts are included: SDI Experiment,
Polymer Science and Technology from journals (POST-.J}, and Polymer
Science and Technology from patents (POST-P), A deecription of thece

SDI programs s given in Apprendix VI in conjunetion with typical user profiles,

Informal comments from the users are generally favorable regarding
the CAS 5D program. 'The iaftial success achieved and the acquisition of
more experience may lead to an expanded endeavor,

It {8 intended by CAS that the SDI programs and computer tapes bz
available to those users deairing to run their own uscr profile searches.
The alternative is for CAS to run the programs on a service basis with a
eervice charge dependent on computer time required, The programs and
tapes should be capable of being run on the IBM 360 comgputer Model 40
acquired with the advent of a cooperative venture between McCall Corpora-
tion and the University. The SDI program will be run at the University to
determine the cost comparison between runniang the programse and the ser-
vice charge incurred by having them run at CAS, If it is shown that it would
be mor= economical to run them at the University, this procedure would be
continued,

Fersonnel time distribution, The time spent by various personnel
has been broken down into various task numbers, The task number defini-
tions are given in Figure 4 and the personnel time distribution for various
types of personnel are presented in Table 4,

21
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FIGURE 4

DEFINITION GF TASK NUMBERS

General inciudes:
Supervision
Meetings & trips
Holidays & gick leave
Writing of reports
Training of students
Time spent with visitors
02 Input Includes:
Assignment of accession numbers
Document accounting records
Preparation of {ndex and abstract cards
Indexing
Keypunching
03 Output Includes:
Preparation of search strategy
Search
Screening of searches
Search accounting records
Library loan functions
Keypunching
04 Updating Includes:
Review of vocabulary and thesaurus
Changes or additions to previous records
Keypunching
Acquisition of missing documents
05 (UD) Research Includes:
Evaluation studies
Studies of new techniques

Investigation of new systems
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FIGURE 4 (Continued)

(AFML) Library Inciudes:
Preparation of Materials Iaformation
Bulletin

Special Projects Inciudan:

Work performed in support of the :
AFMI, not directly related to AMIC .
retrievai system

Microiilming Inciudes:

Time spent on the microfilmi.ug of
index/abstract records
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01 23.4
02 16, 4
i 03 11.8 {
: 04 4,3 3
: i
L 05 1.8 {
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i 06 10.5 !
07 0.8 -'
5
ﬁ: Clerical at the AF Materlals Laboratory Library
'v Task Number Percent of Time E
E! 01 12.3 ‘
02 49,0 g
03 7.9
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DISTRIBUTION OF PERSONNEL TIME BY TASK NUMDBER

Proiessional and Clerical at UD;
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SECTION V

ESTABLISHMENT OF AN INFORMATION RETRIEVAL SYSTEM FOR
INF'O RMAT ION SCIENCE RELATED DOCUMENTS

The AFML Library has received a number of informetion acisnca
docurrents, These documents had not been {ndexad previoualy hicsuse ail
available indexers were required for indexing malerials documents for the
AMIC document retrieval system, & was agrecd betwieou the AFLIL and the
University that the inclusion of information science documants in the AMIC
docwnent retrieval system would be mutually benaficial,

In the sunumer of 1967, the Department of Information Science was
formully inaugurated at the University of Dayton, The Inforination Systemas
Section has ernployed a graduate student frons the Infurmation Sclience De-
partmment to index the information scirnre related documents, The training
of this inderer hae not been nearly av readily accompliahed aw ihe training
of students for indexing materials documenie {see Section II) #ince no stpnd-
ard {nformalion terminnlogy nor thesaurus has beon derived fosr information
terminology. Training has consisted orimarily of exposuve to literature on
cocrdinate indexing and atternots at fadexing with 2 review,

Pregently '"{ree indexing'', f.e., seiection of "index terme' without
reference to a predetermined vocabulary or thesaurus, is being performed
wsing the entirve document as the sour<e for indexing, This free indexing is
being doue by the informaiion acience siudent and being reviewed by an ex-
perienced indexer (experienced, however, primarily in the area of materials
documents). The authurs' terininology {s retained to a large extent unless
there are yood reasons to rnodify or supplement it. A group of several
hundred docernents will e free {udexed subsequent to which the "terms”
wili Le keypunched, #oried, and critically reviewed. This review will be
directed toward the grounlag of similar concepts with relationshipe of terms
{generic or hierarchical relationshipe as well as ''related ierm' concepts)
and to the sejection of actual vocabulary terms which most appropriately
define and «xpreds the concept involved. This procedure was the one follow-
wd at the beginning of the University's involvement with the AFML in the
establishment of the AMIC document retrieval syntemE’ and the technigue
was also applied in a study for the Air Force Flight Dynamics Laboratory.3
It 18 anticipated that the terminology of information science may present
problems since information science 18 a newly recognized discipiine and is
generally more abstract than the arca of materials. However, the experi-
ence acquired from previous efforts in vocabulary establishment and the-
sauruf development will be invaluable in deriving a useful vocabulary and
thesaurus from the free indexing which will serve as the basis for inclusicn
of information acience documents in the AMIC document retrieval system,
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SECTION VI

SUMMARY

Two graduate students in chemistry and a high school physics teacher
were employed for the indexing of technical documents, Their training fol-
lowed closely the indexer training program devised the previous year for twc
chemistry students, Several modifications were made which improved train-
ing procedures, It was found that de-emphasis of the extracting function, 1i.e.,
writing out of concepts in word, phrase, or sentence form, was helpful in re-
ducing indexer training time and in permitting consideration of the document
as a whole, The document analysis technique was found to be very important
in learning the indexing function. Modification of the training program result-
ed in a reduction of the formal training period from four weeks to three weeks,
and the results obtained were better than had been achieved the preceding year,
particularly regarding indexing time.

A study of intra- and interindexer consistency was conducted, Chi
square and the phi coefficient (see Appendix II) were the statistical techniques
employed to determine the correlation of indexing of both total and essential
index terms. It was discovered that the intra- and interindexer correlation
for experienced indexers was statistically significant at p > 0.999. This
high degree of consistency tended to verify that an experienced indexer's in-
dexing can serve as a reference standard for evaluating the work of indexer
trainees, The agreemeant of essential terms was markedly better than was
obtained for total terms. Using one indexer's set of index terms as a refer-
ence point, comparisons were made of the performance of all indexers in-
volved in the study. A graphical representation (see Figure 2) shows that
with experience a high degree of consistency among indexers can be expected
under the conditions provided, i.e., materials type documents as an index-
ing source and an established thesaurus,

In the operations of the document retrieval system, it was noted that
the number of technical search requests declined over the past year, A
graphical representation of the search requests (see Figure 3) submitted by
both the AFML and all other organizations indicates that the drop-off is at-
tributable primarily to reduction of use of the syatem by AFML personnel.
Since the procedure for initiating new projects results in search requests
for the document retrieval system, the usually high number of new AFML
projects in 1965 and 1966, as compared to 1967, may account in large mea-
sure for the decline in AFML search requests. More effective SDI programs
may also be affecting the level of use of the AMIC document retrieval system.
Minor thesaurus changes were effected. The ASM retrieval service was
forced to be discontinued, and thus is no ionger available to AFML personnel.

26



An SDI program with Chemical Abstracts Service was initiated for
the benefit of AFML personnel. SDI Experiment, POST~J, and POST-P
are the CAS SDI services subscribed to, Preliminary results are encourag-
ing, but profile modifications are being made to improve the service.

The Materials Information Branch has a number of information
science documents which are to be included in the AMIC document retrieval
system. A graduate student in Inform ation Science has been employed for
indexing these documents. Free indexing is presently being performed from
which an active index vocabulary and thesaurus can be derived which will
lead to inclusion of information science documents into the system. Assist-
ance in establishing an information science system may be forthcoming from
anticipated contacts with other organizations involved in this area.

27



SECTION VII

FUTURE WORK

A new concept in the indexing of technical documents with computer
assistance has been evolved in principle and will serve as an area of research
for the coming year. The ultimate objective of the research is the develop-
ment of a computer-based information retrieval system which can be accessed
directly by the user, i.e., by the requestor of information without the require-
ment of specialized training in the use of the system.

"In essence; the procedure is to enter the entire text of abstracts (other
portions such as the table of contents, conclusions, selected specific terms,
etc., will be studied later) into the computer. The computer will order the
words alphabetically and compare each word with two word lists. One word
list will contain nonsignificant words, e,g., the, and, or, atudies, etc.; the
other word list will contain technical words and the appropriate disposition of
those words. This technical word list may be considered to be a computer
contained thesaurus which will channel all technically meaningful words to the
appropriate active vocabulary terms and the correct generic postings., Words
of technical nonsignificance from the abstract which mat<h the nonsignificant
word list will be disregarded. Words which do not match either list will be
stored and printed on demand for decisions. The information specialist would
then have the assignment of deciding if the ronmatching terms should be enter-
ed into the nonsignificant word list or the technical term list, and, if it is to
be entered into the latter, how should it be entered, what generic relationships
exist, what related terms apply, etc. The scheme may be considered as
machine aided indexing in which the processing capability of the computer is
integrated with experienced human intellect, The repetitive operations which
are required in human indexing would be assumed by the computer, while the
important problems of term relations, semantics, etc., would be concentrat-
ed on by the information specialist,

On the output side of the operation, a request stated in normal text
English would be entered into the computer and processed in the same way as
the text abstract, i.e., with nonsignificant terms disregarded as instructed
by the nonsignificant term list and the technical terms channeled to the appro-
priate active term locations, A means of applying Boolean logic to the terms
will be devised to coordinate terms in an appropriate sequence. Interaction
between the requestor and the computer would take place so searching ind
retrieval can be cptimized.

To limit the scope of the endeavor, it was decided to concentrate on

the area of composit » materials and to consider a population of about 500 docu-~
ments, large enough to be representative, but small enough to be amenable %o
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treatment. One of the objectives to be met by the program is an evaluation

of the machine aided indexing and retrieval system by comparing it to the
present system wholly derived from human indexing. Another objective is to
indicate the feasibility of whole text processing both for input and for retrieval
with allowance for direct requestor-system interaction.

To carry out the research program outlined above, variovs hardware
and software capabilities must be established. Considerable software must
be prepared before the hardware is needed. It is expected that a remote
Selectric typewriter terminal to the IEM 360, Model 40, will be available in
the offices of the Information Systems Section by January 1968. This rather
rudimentary equipment conmunicates with the computer character by char-
acter, but this equipment should prove adequate for the early phases of the
study. By the spring of 1968 it is hoped to have a cathode ray tube (CRT)
terminal available. This unit will provide much greater flexibility in display
and message transmission to the computer; up to 480 characters can be ac-
cumulated, corrected, and transmitted at once to the computer. By the sum-
mer of 1968, it is possible that a remote typewriter unit could be available
at the Air Force Materials Laboratory. The actual installation of such a unit
at WPAFB would be dependent on the progress made at UD in developing the
system which in turn will determine the usabhility of the system by users at

WPAFB,
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APPENDIX 1

BACKGROUND INFORMATION FROM PREVIOUS REPORTS

The original system established by the University was a ccordinate
indexing syetam haszzd on the use of very specific lemuinclogy and the utiliza-
tion of links and roles, The information to be contained in the wystem war a
collection of approximately 10, 000 scientific and technical reports that dealt
with all aspects of materiais research of interest to the Air Force., There
was no predetermined vocabulary and the indexers were permitted to use
whatever terminclogy that was needed to d28eribe adeguately the documents
they indexed, The first filve hundred documents that were indexed averaged
over eighty link-role~term combinations per report, As the indexers gained

experience, the average number of entries was gradually reduced to slightly
over forty.

An attempt to build a thesaurus of the syste:n's vocabulary was made
during the second year of operation, A! that time, about 6, 000 documents had
been indexed and a thesaurus of slightly over 18, 000 terms was generated
When the systern was updated in December 1963, the addition of 4, 000 docu-
ments to the system generated 30, 000 new terms, Although the system had
been used to effectively retrieve information in answer to search queries, the
rapid growth of the vocabulary became of concern since it was derirable at
that time to maintain manual searching capabilities, .

The results of an evaluation of the use of Iinks and roles in the system,
and the rapid growth of the vocabulary, formulated the basis for modifying the
systems during the fourth year of operation, Although the use and value of role
indicators were questioned during the period of establishing the system, a da-
cislon was made to continue their use until the system was operable and could
be formally evaluated. An evaluation was made after the systerm became oper-
able and confirmed the opinion that the use of roles was more detrimental than
helpful to the system. The use of roles was then discontinued and that elimi-
nation, in addition to the continual growth of the vocabulary, necessitatad
modifications in, and the establishment of, vocabulary couirols.

The naming of materials, primarily metallic alloys and organic com-
pounds, accounted for the major portion of the rapid and zpparertly vnending
growth in the vocabulary. Since the documents that were indexed into the
system dealt with the research and development of materiale, the gencration
of new terms was anticipated but the quantity far exceeded the exrectations,
The approach taken to establish a vocabulaiy control was to divide ihe vocabu~
lary into classes of materials for analyses. The purpose of each snalysis was
to determine the possibility of generalizing the naming of materizis without
losing an undue amount of specificity. Through these generalizations, controle
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were established for the naming of materials and the system's vocabulary

wan reduced to approximately 10, 000 terms. Although 6,000 new documents
had been added to the sydtem during 1965, the vocabulary remained fairly
constant. Tie use of the comrolled vocabulary was found to be very beueficlal
to the overall operation of the system,

The continued growth and increased searching of the system necessi-
tated additional indexing personnel. Efforts to fill these positions with profes-
sional persond were unsuccessful, It was then decided to employ students
with technical backgrounds to index technical documents,

Two students having backgrounds in chemistry and one physics major
were employed and after completing a training program, they became profici-
ent indexers. The training program was specifically designed to include all
aspects of information retrieval, although the main emphasis was on the in-
dexing function. By being exposed to the overall system, the students acquir-
ed an appreciation of the importanca of good indexing. The students were
supervised by prolessionals well versed in indexing and the other aspects of
information retrieval and having sirnilar technical backgrounds., The training
program was flexible to allow the students to proceed without excessive pres-
sure, The students were expected to demonstrate initiative in their own ad-
vancement as indexers, About four weeks of full time work were required to
complete the training, The training program consisted of the foilowing steps:

Introduction to information systems
Document analysis

+ Extracting

. Thesaurus use

. Exposure to screening of searches
. Direct indexing

. Ewvaluation

~1 0NN b N

The training program was well accepied by the students as evidenced by their
written cornments. They felt they had benefi'tea by their experience, I was
concluded that students with a technical background are capable of becoming
proficient indexers by applying the training program outlined above.

Several thesaurus changes were effected in the thesaurus updating
{November 1966), 'SEE'" terms were changed to "USE'" terms. A number
of reference terms were entere” vhich show vhich active vocabulary term(s)
ares used to express a concept, #n axample is: HIGH ENERGY RATE FORM-
ING USE FORMING 153800 and Ko TE EFFECT 5408900, Scope note type
terms were added, These entries explain the scope encompassed by an active
term or define a term if a definition is needed.
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Dates of issue of docurnents were included a8 active ‘ndex terms so
that searching by date is possible. Subject categories were established based
on Committee on Scientific and Technical Information (COSATD categories to
provide data on the subject distrilution of new acquisitions. This will be use-
ful in acquisition control and will give a quantitative measure of the contents
of the system. HMicrofilm printer-readers and microfiche readers were in-
stalled at the University of Dayton, The use of this equipment has resulted
in beiter records and greater efficiency in operation.
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APPENDIX X

CALCULATION OF PHI COEFFICIENT AND CHI SQUARE FOR INTRA- AND
INTERINOEXER CONSBTENCY

Calculation of the degree of association of judgment of essential texms

B was stiled in Reference 10 that the degree of correlation between
the students' indexing and the suparvisor's indexing wee better with regard
to essential terms as compared to the correlation of total termse., 2 was in-
ferred from this result that essantial terms as judged by an experienced in-
dexer represent a better reference standard for indexing evaluation than the
total index terms used. Sinc: the same indexer indexed the same documents
one year later, a measure of the reliabllity of the indexer's judgment could
be obtained, The criterion for establishing the reliability of the experienced
indexer’s judgment was the degree of asscciation or correlation between the
judgments of essential terms made independently one year apart. H it can be
shown that there is a ntatistically signifi-ant assoclation, then une has evi-
dence for the verification of the hypothesis that an experienced indexer's judg-
me it of essential terms is reliable, The particular statistical technique chos-~
en was the determination of the & coefficient and chi square, 4

One factor which was considered was the possibilitr that the judgment
of essential terms could be misleading if the basis of the study were chosen
so that random operants might cause a fortuitous preatsociation, Such an
cccurrence would detract from the interpretation of the results unless radom
prezssociation were accounted for, For example, suppose a documeni were
indexed with five terms, four of which were judged to be essantin! by an ex-
perienced indexer. N the document were given to a secoad e.;perienced index~
er, and the second experienced indexer selected the same four terms as esten-
tial terms, the @ coefficient would bhe 1.0, indicating perfect correlation. But
by chance alone, the probablility of the first teriy being an essential term is
4/5. The probability of the second term being an essential term is 3/4, The
probability of the first two terms being essential is 4/5+3/4=0.60, The prob-
ability of all four terms being randomly selected as essential terms is 4/5¢
3/4°2/3¢1/2=0,20. Therefore, there is some chance that random preassoci-
ation may ocnur, The observed data indicated that the average document in-
dexing consisted of about 20 tarms of which 9 were judged essential. The
probability that all 9 essential terms would be selected randomly from the
list iw calculated as follows: 9/20¢8/19 ~---.-1/12:0 0006, This value is
so clowe to 0 that for ail practical purposes it may be Jcated that random
preassociation does not occur,
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Observed degrer of association of essentiai terms - intraindexer convistency

To test the reliability of judgment of esncntial terms, the same list of
terrns should be provided to several judges {(or, in this case, the same judge
one year apart), and the degree of association determined. It was observed
that about 45% of the terms were jJudged to be essential by FLS both in 1966
and 1967, If the judgments were parfect, for a typical document of 20 terms,
9 terms would have been judged ossential in 1966 and the same 9 terms would
have been judged essential in 1967, &£ wae shuown above that there 19 no ex-
pected mignificant association of terms if 3 terms are randomly assigned out
of a poasible 20 terms for two different judgments., In actual fact, the lists
of terms to be judged were rot identical, The number of term#s judged essan-
tial was about 7% higher in 1967 than in 1966, The total number of terms us-
ed and hence, forming the basis for judgment, was about 20% higher in 1967
than in 1966, If one can assume, however, that the total number of terms
ws ed in indexing does not appreciably affect the judgment of whether or not a
term is essential, an assumption already inherent in the concept of essential
terms, one can determine the average number of total terms used for index-
ing the serles of 35 documents in the two years. This figure cau be used for
calculating the @ coefficient and X“ for obtaining the degree of association of
the essential terms over the two years, It i necessary that the same number
of total terms be used {n the calculations, K should be noted that the actual
essential terms obtained were used. The total terms for 1966 and 1967 were
adjusted to the average for calculation purposes, Since the number of essen-
tial terms of the two years i8 not equal, the maximum possible @ coefficient
is less than 1.0. The @ coefficlient obtained for the association of the essen-
tial terms is a good indication of the reliability of the judgment of emsential
terms.

QObserved data

1967
Non, Ess, Ess,

(A} (B)
1966 Ess. 70 191 261

(C) (D)
Non Ess, 247 90 33_7
317 281 598

) = BC - AD = 47177 - 6300

Y (A+B) (C+D) (A+C) (B+D) V(2617 (337) (317) (281)
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d = 0.461

xt = nNet
= 598 (. 461)%
- 127

This vaiue of X~ is significant at p » .999, Therefore, a high degree of as-
sociation is indicated,

Maximum possible degree of association of essential terms

The maximum possible deyree of currelation can be determined by
considering the hypothetical case of all termse considered essentlal ia 1966
also being considered essential in 1967, Referring to the table derived from
the observed data, one can ses that Cell B must now be 261 since all esasential
terms from 1966 are considered essential also in 1967. Cell A must be 0
since there were no terms considered essential in 1966 that were not also
considered essential in 1967, There were actually 281 terms considered es-
sential in 1967, Of these, 261 match with 1966 esnential terms leaving 20
which were considered esgsential in 1267 but not in 1966. Therefore, Cell D
must be 20, Accounting for the remaining terms, there were 598 total terms
in 1966; 26] were essential leaving 337 nonessential. However, of these 337
nonessential terms, 20 were considered essential in 1967 and are located in
Cell D leaving 317 terms. In 1967 there were 598 terms of which 281 were
essential, The essential terms are accounted for in Cells B and D, There
were no nonessential terms from 1967 considered essential in 1966 as noted
earlier; this condition is indicated in Cell A as 0, The remaining terms are
nonessential terms and are calculated as 598 - 281 = 317, This figure matches
the figure of nonessential terms from 1966 and is the value for Cell C,

1967
Non Ess, Ess.
{A) (B)
1966 Ess. 0 261 261
C) (D)
Non Ess. 317 20 _:_%_3_7
317 281 598
3 = BC - AD = 96831 - 0
max V(A+B) (C+D) (A+C) (B +D) \{26T) (337) (317) (281)
a = 0,934
i ax
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Obaerved degrve of association of essential terms - interindexer consistency

X the concept of eeaential termn {8 of value, there roust he Wonie de~
gree of consistency hetween different individuale as well as with the same

individugzl at different times,

sva i ber e fomb s Bgnad mms

Applying the same assumptions as for detexr-
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minlng intralinsexsr roInsiEiency, the interindexer @ cosidiciont wal caicuiai=

ed for two experienced indexers,

Vbserved data

FLS
{1967)

a = BC -

LoIr {1967

281 |

409

690

Non Ess, Ess,
(A) (B)
Ess, 78 203
(C) (D)
Non Ess, 249 160
327 363
AD 50547 - 12480

Y(A+B) (C+D) (A+C) (B+D)

o} =, 327

x¢ = ng®
= 690 (. 327)°
= 73,8

This value of X is significant at p > . 999,

¥ (281) (409) (327) (363)

Maximum possible degree of association ol essential terms

The maximum possible degree of association was deterniined for in-
terindexer consistency in the same way as for intraindexer consistency which
was described previoualy,

FLS 1967

LCH 1967

Non Eas, Ens,

(A) (B}
Ess, 0 281

(C) (D)
Non Esa, 327 82
327 363
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@ = BD - AC 94887 - 0

V(a+B) (C+D) (A+C) (B+D)

d x 0,814
TTTAK

Cunparing @ coefficients:

¢ iatraindexer = G.461 v e 0.934
max

@ interindexer = 0,327 g = 0,814
m ax

Therefore, the degree of sssociation hetween essential terms is significant
regarding both intraindexer and interindexer reliability, although intra-
indexer reliability is better, The values are shown graphically in Figure 1,
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APPENDIX Il

TYPICAL INDEX CARDS FOR ALL INDEXERS INDEXING THE SAME
DOCUMENT (Ref. 5) (29, 748)

TITLE: Unifum YVacuuwrn Uliravioiet Reflacting Coatings on lLarge Surfaces

05} TR0 I OIS DN G £ TS
}

ABSTRACT: A mathod for producing uniform vacuum-deposited films on .

i large substrates from a single, small area evaporation source is described,

The vrocedure i3 heing appiied to the deposition of a unitorm coating of niag- ;

k nesium fluoride on a 39-inch diameter vacuum-deposited aluminum mirror ‘
for use in the far ultraviolet, The magneasium fluoride restricts the oxidation

Cod of the aluminum and a uniformly high reflectance surface is obtained, Results

‘g of teste on a large number of two-inch square samples, arranged to duplicate

! the size and paraboloidal shape of the mirror, {ndicate that a reflectance of

82 + X percent at Lyman alpha can be expected,
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FLS (1966)

**eRroflective coatings
Vacuuwm
##% Magnesium fluoride
wxkAluminum
Coating
w*reMirrors
**#{lltraviolet radiation
*#%Reflectance
Measuretrment
**¥xVapor deposition
Surfaces

Filins

CODE:

* Term judged essential In one set of index terms

FLS (1967)

*¥% Reflective coalings
**x2Reflectance
*exjitraviolet radiation
reeVapor Jdepostiion
Fillme
sx*sMagnesium fiypride
***Aluniinum
***Mirrors
Aluminum coatings
Wavelength
Protective coatings

Coating

Manufacturing technology

Surfaces

LCH (1967)

*$+Vapor deposition
¥¥mlatloctive coatings
*kdMagneaium fluorids
s=rAluminum
Vapor phase
*Vacuun chanbeys
*Films
Sice effect
*Apparatus
Evaporation
*Aluminunm coatings
***Reflectdance
Measurement
»*x¥Mirrors
Flow
**xUltraviolet radlation
Evaporators
Design
Theoretical analysis

Coating

** Term judged essential {n any two sets of index terms

**¥ Term judged essential in any three sets of index ternis
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PAT (1967)

Vapor deposition
Aluminum

Mirrors
Antloxidants
Reflective coatings
Reflectance

Optical properties
Ultraviolet radiation
Vacuum

Wavelength

Design

Coating
Measgurement
Fabrication
Theoretical analysis
Central systemu
Testing methods
Apparatus

Optical instruments

Surfaces

EJF (1967)

Relleviive coatings
Reflectance

Varuum

Ultraviolet radilatien
Aluminum coatings
Viapor depasition
Films

Testing methods
Magnesium fluoride
Mirrors

Theoretical analysis
Fabrirsation

Protective coatings

LCS {1906)

Magoestum fluoride
Protective coatingn
Rrflectance
Uitraviolat radiatinn
Aluminum

Vapor deposition
Alumdnum coatings
Space vehicles

Reflective coatings

TRD (1966)

Vapor deposition
Films

Magnesium fluoride
Mirroars

Aluminun: coatings
Ultraviolet radiation
Space vehlcles

Reflectance

Reflective coatings
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TABLE 5. FREQUENCY DISTRIBUTION OF INDEX TERMS

TED K4
A Adatalva

No. of Iadexurs
Using the Term

Magnesium flusride
Reflectance
Reflective coatings
Ultraviclet radiation
Vapur deposition
Mirrors

Aluminum
Aluminum coatings
Coatling

Fiims

Protective coatings
Measurement
Surfaces
Theor=stical analysis
Vacuum

Apparatus

Design

Fabrication

Space vchicles
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TAJ LE 5. (Contlnued)

TERM

No. of Indexers
Using the Term

Te g methods
W..velength
Antloxlidants
Control systems
Evapora.ion
Evaporators

Flow

Manufacturing Technology
Optical inst.ruments
Optical properties
Size effect

Vacuum chambers

Vapor phase
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APPENDIX IV

SEARCH REQUESTS PROCESSED
Decemnber 1966 to December 1967

i zrch

__No, Fequestor

RE" M, D, Ward
88: STINFO

BEY Mz, Burginas
8gn J. Sullivan
891 F. Meyer

§:. STINFO

89. Lt, Carey
894 F, Meyer

895 F. Meyer

896 E.J. Erwond
897 D, Wetzler
898 D. Wetzler
8% H. Smith

90, J. Charlesworth
901 F. Scheffler
902 K, 8, Mazdigasni
903 R. Hanschka
904 1. A. Gegel
905 R. Wood

206 Dr. A, Prince
907 R. G. Priuce
908 M, Manoff
909 L. Phillips
510 A, Yarose
911 Mr. Stanley
912 W. Berner
913 R. Racca

Oxganication

Hercules Powder
Co, Utah
WPAFB

Lawrence Radlation

Lab,
WPAFB

WPAFB
WPAFB
WFEPAYB
WPAFB
WPAFB

Xaathippe Chemicals

AFC Industries

AFC Indusiries
Boeing Airplane
WPAFB

ubD
WPAFB

Hamilton Standard

WPAFB

Aerojet General
WPAFB

Straza Industries
WPAFB

WPAFB

WPAFB

Martin Orlando
uD

Nichols Engineer
Inc.

44

Search Title
Failure Criteria foxr Alioys

Hydr, Luhr, Systemn Contaminating

Strength Degradation of Fii. wd,
Comp., Long Time load

Hydrol, Stab. of Siloxane or
Silicate Hydraul Fl.

Corrosion of Ti in Organic Acids

Chromium Alloy for Turbine Blades

Radiation from Projectile Impact

Protective Coatings for Superalloy

Corrosion of Metal Composites

Electrically Conduct, Greases

Titanium- Al-V Effect on Iron on
Propertizs

Springs of Titanium~Al-Cr-Fe~-Mo

Mechanical Properties of Germanlum

Measurement Testing of Thermal
Properties

Organic Semiconductors

Decomposition of Chelates

Fatigue, Creep, Tensile Prop. on
Aluminum 5061

Atornization of Liguids, Metals

Oxidativa Protective Coatings

Meas, of Electrical Conductivity
of Solutions

Optical Properti 1 of Invar,

Speed of Sound in Plastics

Fatigue cf Class, Boron, Reinforced
Plastics

Cost Compar for Fabric Ti, Ti
Alloys

Thermal Prop. of Phenoxy, Plustic
Foamns

Rocket Nozzle Material Compatibility
with Exhaust Gas

Tuned Viscoelastic Dampers

- o i

Py




. T
1 I S I TR
el ede W ‘nn-

45

Search
No. Requestor Organization Search Title
914 F. Scheffler UD System Updating-Cleaning
Compounds
l 915 W. Scardino WPAFB Surface Preparation for Adhesive
S Bonding .
916 F. Scheffler ubD Systerm Updating-Chemical !
. Compounds ;
- 517 B. Gravee UD Fluorine and Liquid Fluorine {
918 R. Hanmchka Hamilton Standard Size, Hardness Correlation with :
; Mechanical Properties ;
| 919 H. Schwartz WPAFB Vacuum Effect on Polyimide g
‘ Coating Film |
920 A F, Dahnl Brunswick Fabrication of Polyimide Adhes,
Corporation Bond Honeycomb
921 C. Lombard WPAFB Oxidation, Ductility of Fe, Co, Ni
( Alloys
. 922 F. Scheffler uD Update Elastomers
i 923 F, Scheffler UD Update Mylor
f 924 R. Greeson Beech A/C Co. Properties of Inconel 718 Sheets
; 925 R. Greeson Beech A/C Co. Properties of Cryoformed St,
i Steel 301
| 926 H. Roelefs Interlake Steel Friction Testing Package Bands
i Corp.
‘ l 927 S. Mersal WPAFB High Temperature Insulation
! 928 Lt, H, Lachmann WPAFB R-541 Fatigue-Creep Interaction
g 929 L. H. Schwartz ManLabs Afrcraft Armor
o 930 H, Doyle Boeing Vertol Strength Properties of Comp,
- Mate rial
; H 931 J. Crosby WPAFB Long Term Creep of Superalloys
| 932 H. Doyle Boeing Vertol Strength of Composite Components
I- 933 M, Karnowsky Sandia Corp. Stress Strain of Metals-Curves
t 934 Dr. J. G, Faller Boeing Vertol Fracture Surfaces of Nonmetallic
o Elzc. Microscope
L f 935 R. Lawson EG&G Inc. Pool Boiling Heat Transier for
't Clear Liquids
- 936 Dr, Jukkola WPAFB Compatibility of Structural Mat,
P with Liquid Metals
: 937 F. Meyer WPAFB Liquid Fluorine Effect on Dynamic
: Properties
L' 938 L.C. Immel Arthur D, Little Asbestos Applications
. 939 Capt.D. R, James WPAFB Carbon Reinforced Metal Com-
i posite Interaction
‘ 940 Capt.D. R, Jamea WPAFB Sonic Test of Metals
g 941 Capt. D, R. James WPAFB Fracture of Body Centered Cubic

Metals Mech,
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Search

No, Regucstor
942 Cast, DB Yrmoo
943 Capt. DR, Tamea
944 Mr. Bocth
245 G. Youny
946 F. Meyer
G47 H. T, Kemnat
948 F, McClintack
949 R. Hanschka
950 R. Hanschka
951 S. Zakanger
952 D. Stevison
953 W. Conrardy
954 B. Emrich
955 K. Bowman
956 W. Conrardy
957 Dr, Strunat
958 J. Webh
959 F. Meyer
960 Capt.D. R. James
961 Capt.D. R, James
962 Dr.H. Rogenburg
963 C. Slank
964 Mrs, Chapman
965 W. R, Mclnty~e
966 J. W, Pitts
967 R. Bidula
968 J. Payer
969 J. Kastea
70 J. Kasten
971 H, 5, Schwartz
972 T. Reinhart
973 T. Reinhart
974 W. Reiman
975 W. Reiman

Oti anizatioa
WPArD
WPAFE

Turco Products

WPAFDB
WPAFB
WPAFB
MIT

Hamtilton Standard
Hamilton Standard
WPAFB

WPAFB
WPAFB

WPAFB
WPAFB
WPAFB

WPAFB

WPAFB
WPAFB

WPAFB
WPAFB
WPAFB
Carborundum Co.
Raytheon
MTO Tinker
WPAFB
WPAFB
WPAFB
WPAFB
WPAYB
WPAFB

WPAFB
WPAFB

WPAFB
WFEAFB

46

Search Title

Hot Ductility of Refractory Alloys

Superalloy Single Crystals

Increasing Titanium Alloys -
Information Stace 1962

Properties of Potassium

Diffusion Coatings

Fabrication of Metal Composite

Fracture Toughness of High
Strength Steels

Properties of Carborized Stee]

Properties of Cast Inconel 718

Heat of Fusion, Specific Heat of
Lithium

Thermal Diffusivity of Hafnium

Hydrogen Embrittlement of
Titanium Alloys

Bailistic Properties of Ceramics

Joining Metal Composite Structure

Fydride Formatioa in Titanium,
Tt Alloys

Magnetic Prop, Crystal Structure
of Rare Farth Cobait System

Density of Solid Methane

Corrosion of Structural Mat. by
Liq. Propellants

MS Rel Mech Prop, Ni-Alloys

Physical Metallurgy of Nickel Alloys

Photochromic Materials
Fibrous Thermal Insulation
Dispersion Hardened Platinum Rh
Cleaning Jet Turbine Blades
Solvent Pollution of Atmosphere
Envirunment Effects on Ti, Alloys
Properties of Pure Iron
Metallurgy of Titanium, Ti Alloys
Textured Titanium
Reinforced Plastics Used in
Aircraft

Adhesive Bonding of Lxminates, Etc,

Impact Resist. Adh, Bonded
Structures

Mech, Prop. of Ti-Al-V Fcrgings

Cancelled on Request
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Search

No, Regquastor
976 W. Reiman
%? Mr., Canter
978 F, Meyer
979 G. H, Hichelman
980 J. Wurst
981 J. Wurst
982 E. W, McKelvey
983 C. Harmsworth
984 Capt. W.Schulz
985 J. Ferguson
986 R. Huie
987 1t.C, W, Sitha
988 S. Davis
989 J. Wurat
990 Mrs., Jajudi
991 T. Reinhart
992 H. Mittendorp
993 H. #ittendorp
994 H. Mittendorp
995 M. Wexler
996 M, Wexier
997 D. Stevison
998 P. Smoot
999 P, Smost
1000 P, Smoot
1001 R. A, C,Fearn
1002 T. Membry
1003 L. Schwartz
1004 J.H. Ross
1005 J.H, Ross
1006 1t, Chronister

g S

Orgamiration

WPAFB
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Rolinski, E, J, MAYT AFML
1060

Rooney, W, L. MAAE AFML
1052, 1094

Rosenburg, Dr. H. MAYH AFML
962

Ross, J, H, MANF AFML
1004, 1005

Ruben, B, MAAA AFML
1102

Russo, Capt. V. MAAS AFML
1091

Ryan, M, T. MAYA AFML
1020

Scardino, W, M, MAAE AFML,
915, 1163

Scheffler, F. L. UDRI
901, 914, 916, 922, 923, 1092, 1164

Schmidt, D, L. MANC AFML
108, 1082, 1083, 1084, 1085, 1086

Schulz, Capt. W, J, MAAE AFML
984

Schwartez, H, S, MAN AFML
919, 971

Schwartz, J. H, Olin Research Center

1136
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Schiwarts, 1
10013

Schwartx, L. I,
929

Shoemaker, Mr,
1I0¥

Silha, L&, C. W,
287

Slenk, C.
963

Smith, E, S,
1072

Smith, H,
899

Smith, R. G,
907

Smoet, P,
998, 999, 1000

Spatn, 1.
1172

Stanley, Mr.
'1‘11

Starr, E,
109y

Steirson, D,
952, 997

Jtock, J,
1138

Stroat, Dr,
957

Fesp Research

Maalabs,

Coats acd Clark luc.

MANE AFML

APFT-29 AFAPL

Carborundum Co,

MATF AFML

Boeing Airplane Co,

Straxa Industries

Army Material Ressarch

MANC AFML

Martin/Orlando

Warrea-Lawson

MAAE AFML

Fairchild Hillexr

MATE AFML
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Sullivan, 7,
530

Ta.in, 3,
1078, 1076

‘Thomas

114

.

Trickeil, G W,

1073

Trinkle, Mr.
1045, 1070

Udlock, R. H,
1104

USAF lieadquarters
1155

Van Viiet, R. M,
1101

Ward, M, D,
887

Watson, R.
1105, 1t11

Webb, J,
958

Weldnex, J.
1127

Waetrler, D,
897, B98

Wexler, M,
995, 996

Wheeler, W, i,
1103

Whitney, ¥, L.
1053

MAAF AR,
MATC AFML
UDRI

MATH AFML,
MATE AFMI,

General Dynamice

USAF Headquarters

MAYT AFMI,

[Hercules Powder Co,

Iova State University

AFAPl.

UDPI

A F,C, Industries

General Electric MSD

MAAE AFML
MATF AI'M L
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Wilkinson, R, F,
1i1se

Clary Corp.

Willlam», G, Bridgeport Brass Co.

1131

Wood, R, Acerojet Genaral
$05

Wurst, J, UDRI
980, 981, g8g

Yaross, A, SESECT AFSC
910

Young, G, MAAM AFMIL,
945

Zakanycz, S. ASBED-40 AFSC

951, 1132, 1133, 1148
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INDEX OF REQUESTING ORCGANIZATIONS

Report for Period | December 1966 to 1 Dee

Organization
‘_——-'.’Q—D-A-..-_—

Aberdeen Pring Grounds
Astojet General

AFAL

AFAPL

AFC Industries

AFFDL

AFML

AFSC

Alresearch Mfg. Co,
Albany Metallurgy Research Center
American Cyanamid Co,
Army Material Research
Arthur D, Little, Inc.
Avco Corp,

Babcock and Wilcox, R&D Division
Beech a/c Co.

Boeing Airplane Ca,
Bridgeport Brass Co.
Brunswick Corp
Carborundum Co.

Clary Corp.

Coats and Clark, Inc.
Dayton, Ohlo

EG and G, Inc,

Esso Research

Fairchild Hiller

General Dynamics
General Electric MSD
Goerx Optical Co.
Hamilton Standard
Headquarters USAF
Hercules Powder Cc.
Howmet Corp.

Interstate Steal Corp.
Iowa State University
Lawrence Radiation Lab,
Lockheed California Co,
ManLabs,

Martin

MIT
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Or!nnhation

Nichols Engl.earing, inc.
Olic Rerearch Canter
Packard Hewlstt
Pompens Basgch

Racine and Vickers, Armstromg. Inc.

Raytheon

Sarndia Corp.

Singer Co.

Strasa Industries
Tinksr AFB

Turco Froducts
University of Dayion
U. 8, Naval Ordinance
Warren-Lawson
Xanthippe Chamicale
Unclassified

Total number of sexrches for this period:
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APPENDIX V

SUBJECT CATEGORIES: DOCUMENT INPUT AND SEARCHES PROCESSED
BY SUBJECT CATEGORY

AMIC COSATI CATEGORY
01 01 Aeronsutics

Aerodynamice

PR S e il | |

Aperonautics
Alrcraft

Alreraft flight coatra! wnd instrument -
ation

e

Jet engines

02 03404 Astronorny, Astrophysics, Atmospheric
Sciences i

Astronomy
Astrophysics !
Atmospheric pnysics
Meteorology
03 06+07 Chemistry, Biology, Medical Sciences
Biochernistry
Bioengineering
Bioclogy
Chemical analysis
Chemical engineering
Inorganic chemistry
Life support syatems
Organic chemistry

Physical chemistry

Radiochemistry

Toxicology
09 Electronics and Electrical Engineering

04
Components

Electronic & electrical engineering

Telemetry

67




AMIC

05

07

08

09

10

12

13
14
15

COSATI
13A

1iA

11B

11C

1iD

11K
1F

1iH

111
11J
11K

68

CATEGORY
Adheslvas
Ceramic ramenta
Organic resin adhesives

otting compounds

Seals, Seslants
Ceramic-metal bonds
Mechanical seals
O-rings

Ceramics, Refractories, Glasases,
Minerals

Borides
Cuarbides
Carbon, graphites
Mixed oxides
Nitrides
Single oxides
Coatlngs, Paints, Oxide Films

Composites Materials, Laminates,
Sandwich Structures, Honecomb

Fibers, Textiles, Cloth
Metallurgy, Metallography
Alloys
Metals

Oils, Lubricants, Heat Trarsfer ¥lulds,
Greases, Hydraulic Flulds

Polymers, Plastics
Elastorners

Cleanlng Tomypounds, Surface Active
Agents

v
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AMIC COSATI CATEGORY

b 1L Wood and Paper Products

17 21 Fuele, Propellants, Propulsfun Sysiemas,
Explosives

18 13 Mectanical, Industrial, Civil and Marine
Englneering

Civil engineering

Contruction equipment, materials,
supplics

Coniainers and packaging
Coupling, fittings, fasteners, joints
Industrial processes

Machining, tools, machine elements
such as bearings, gas lubrication
systems

Marine enylueering

Fumps, fi)ters, pipes, iittings,
tubing, and valves

Safety engineering

Structural engineering
19 14 Methods and Equipment

Apparatus

Dotesctors

lLaboratories, test facilities, and
test equipment

Recording devices

20 18 Nuclear Science and Technology
Fuel elements; fuel, nuclear
Nuclear explasions
Nuclear power plants
Nuclear reactors
Radiation shielding
Radioactive wastes

2l 20 Physics

Acoustics

69
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AMIC COBATT
21 (Contlnued) 20

22 10, 16, 22

70

Phynics

Crystallography
Electricity sad magnetism
Fiuid mechanics

Masers and lasers

Cptics

Particle eccnlerators
Particle physics

Plasma physics

Quantum theory

Solid mechanics
Solid-state physics
Spectrometry, spetroscopy
Thermodynamics

Wave propagstion

Space Technology and Miestiles

Astronautics

Energy conversion, solar cells
Launch vehicles

Missile technology

Re-sntry vehicloes

Raockets

Satellites, artificial
Spacecraft

Trajectories and re-entry




TABLE 6, DOCUMENT INPUT AND SEARCHES PROCESSED BY SURILCT
CATECORY

AMIC CATEGORY

o o n e m—

71

- Na, % No. %
01 139 2.9 6 1.2
vz 38 C.8 1 0.2
03 361 7.5 17 5.0
04 137 2.9 18 5.3
05 20 0.4 a s. 4
06 35 0.7 0 0.0
07 170 3.5 20 5.9
08 116 2.4 1z 36
09 134 2.8 29 8.6
10 30 0.6 4 1.2
11 973 20,3 97 28.7
12 352 7.3 6 1.8
13 200 4.2 22 6.5
14 43 0.9 4 1.2
i5 0.0 2z 0.6
16 0.0 ¢ 0.0
17 54 1.1 1 0.3
18 363 7.6 31 9.2
19 404 8. 4 14 4.1
20 173 .6 1 0.3
21 902 18.8 32 3.5
22 144 3.0 13 3,8
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APPENDIX V]

DESCRIPTION OF CAS SDI PROGRAM AND TYPICAL USER FROFILES

The SO Expapiment covers 32 jousuale of gensral chemical interut?';
POST-J covers ariicles from approximately 425 journale and Geverumant
reports specifically desiing with polytners, and POST-P covers polymer re-
lated patents from 20 countries, POST-P and POST-J are subscribed to for
membezrs of the Polymey Branch of the Nowmeiallic Materizls Divisiva (MAN]
of the AFML,

Briefly, the oparation of the SDI progzram invclves text searching of
the titles and abstracts lo conjunciion with user profiles by an IBM 360 Model
40 compuirer, ihe "hits’' or retrievals are determined by those title-abstract
units which qualify according to the user profile searci logic. The hits are
recorded by abstract aumber and bibliographical data for each user, aad a
priating of all abstracts processed in the particular period is provided, The
user can then pick out the abatracts {rom the printing which correspond to the
hits found for his particualar profile,

The search program has a truncating feature by which portious of tech-
anical words or phrases can be employed {n the user profile. The advantage of
this truncating feature is that the root of a technical word can be listed and the
text searching will then retrieve sll variations of the root word as long as the
root itaelf appears {n the title or abatract, To illustrats, a ecientist may be
ioterested jun all silane compounds, By listiog *SILAN® as a search unit,
documant abstracts on silane, dimethylsilans, stlancl, polysilanes, etc,,
would be retrieved. 1 hs were interested in all silicon compounds, both or-
ganic and {noiganic, the root *SIL¥ mnight be chosen, There {0 a possibility
that nolse or falss retrievals may occur, e.g., the words silent, silk, tensile,
and silver, could cause {alase retrieval in the preceding example, but the prob-
ability of falae retrieval is very low with judicious selection of the truncated
units, One cap specify that the truacation must be the start of a word, i.e.,
preceded by one or more blanks by omitiing the leading asterisk; Hkewise tie
truncation can be designated as the end of & word by leaving out the terminal
asterisk, i,e,, the truncation must be followed by one or more blanks.

The user search profiles are formulated by comboing terms (incleding
truncated terms) with AND, OR, NOT logi~. In addition to the AND, OR, NOT
logic, optional welghting factors can be applied either In the positive or nega-
tive direction. Thus undesirable terms can be given a negative bias without
eliminating themn altogether as would be the case with « strict NOT loglc oper-
ator, With weighted terms one specifies a minimum acceptable welght which
muast be satisfied befure retrieval occurs {after all other pararmeters are
satisfind),
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Thuna in the case cited above of » man desiring information on sllicon
compounds and using *SIL" a» a profile term, the terme TENSILE and
SILVER could ba given a negative welght, An abstract ou lensile strengih
of stainless steels would thus not ba retrieved, hut an ahstract on tenslle
elastic constants of slugle /ryetal wilicon dioxide would satisfy the minlmum
welght requiremenis and thus he ratriaved {f the welghis arw carsfuily
selaectad.

The preparalion vf good user protiles {8 the key to the success of the
SDI program. User prafliles were established by a polymer chamlst at AFML
in canjunction with the users from the Paolyrner Drauch. These profller were
reviewed by a conmuitant {from CAS. Praeseully id profiles are heing search-
ed on a reguiar basis. Two of the profiles were modified considerably when
it was indicated by user feedback that too much noise was accurring, The
modifications of the proflies resulted in a considerable reduction in nofse but
very little, if any, loss of pertinent abstracts occurred. Modificaticn {n
other profliles will undoubtedly be miade as more experience {s attained, Care-
ful analysis of why the proille retrieved nonpertinent abstracts provides ind{-
cations as to what modifications should be made to impruve perfotinance,

Typical examples of AFML search piofiles currently in use are shown
on the following pages.
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AVAILABILITY/LIMITATION NOTICES
This document has been approved for public release and szle; its distribution
is unlimited.

1"

SUPAL TMENTARY NOTES 12. SPONSORING MILITARY AGTIVITY
AFML (MAAM)
Wright- Patterson AFB, Ohlo 45433

A}

ABSTRACTY Two graduate students . ‘iemistry were trained in indexing of
technical documents through an ¢ > ished training program. Certain modifi-~
cations were made which tended to aprove the training as evidenced by im-
proved performance, A study of intra- and interindexer consistency was made
by subjecting a group of technical documents to independent indexing by various
individuals and by two of the same individuals one year later. The concept of
essential index terms was int roduced. Statistical analysis showed that intra-
and interindexer correlation ior experienced indexers of essential terms is
significant with a probability (p) » 0.999, An evaluation of the indexer trainees
showed that esseatial terms wae a better performance criterion than total term
and that high interindexer consistency was achieved. Scarch requcsta declined
from the preceding year, especially from the AFMI.. Possible reasons for a
decline are presented. A Selective Dissemination of Information (SDI) Program
with Chemical Abstracts was initiated, The development of a vocabulary and
thesaurus for information science related documents has started. A free
indexing tachnique {8 being used.
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